Search for supersymmetry

with a top tagger




Introduction

A Top contributes most to the N
guantum correction of Higgs mass
B hioken ZzZz00009090909090909 B e SRR
A Natural models of SUSY:
sTop mass less than a few TeV



Top tagger

Fully merged
hadronic top jet

0.8 CMS Simulation — Cut-based tagger
Supplementary —— MVA + AK8 combined

— MVA + AK8 monojet category
—— MVA + AKS dijet category
—— MVA + AKS trijet category

CMS + Combined
Simulation u Monojet

Top quark tagger efficiency : '[r,:j;:t
measured in T2tt(850,100)
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Unmerged
hadronic top

Top quark tagging efficiency
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Baseline and Search Bin

Binning variables

Abv@i (fY> 5@®) O
Av’@i (n"Y> 30) O4
AN 0 > 250 GeV

A0 300 GeV

AOnO1

A0 0 O1 with top tagger




MT2

36 fb” (13TeV)

QCD
Z+jets

A special algorithm to Simulation wets

ttbar + single t + ttz

Separate I’]Yﬁ Q int() two Signal_T1tttt_mGluino1200_mLSP800

Signal_T2tt_mStop500_mLSP325

partS, aSSOCIated Wlth tWO Signal_T1tttt_mGiluino1500_mLSP100

Signal_T2tt_mStop850_mLSP100
Tops

each signal scaled to total background
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MT2 [GeV]




Background estimation

A adlsingle top/ w+@i (~75%)

Estimated by data driven approach
using translation factors

Ad( )+ @i (~17%)
Estimated by data corrected MC
A QCD (~3%)

Estimated in data sideband with
data-normalized translation factors
derived from MC

A 0 (~2%)
A Rare (~3%)
Estimated from MC

CMS simulation Supplementary

(13 TeV)




gnal region (SR)
Baseline cut
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Results

359 b (13 TeV)

| Data B Z(vV)+jets

gl —j~ — = — = === mm—

le_______ S

7%

A=A} H

\
\

Data
Prediction

80
Search region bin number 8




Limits - T2tt

http://cms -results.web.cern.ch/cms -results/public - - c http://lcms  -results.web.cern.ch/cms -results/public -
results/publications/SUS -16-033/index.html 7 ' results/preliminary -results/SUS-16-050/index.html
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95% CL upper limit on cross section [pb]
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Limits - T1tttt and T5ttcc
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Conclusion and Outlook

A A powerful top tagger is designed and applied in our analysis
AWe have elaborately worked out the background

ANo statistically significant excess of Standard Model is observed
AThe previous limits of the masses of SUSYparticles are extended

AFuture of our analysis:
Even more powerful top tagger with neural network
Search region expansion, especially at compressed region
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Baseline detall

minilSO
AGOO1wi th top t aggdA@Qveto: 1"¥10GeV, veto ID &&
AD "2>200GeV minilSO

AlsoTrack ‘Q‘ track (rellso< 0.2 &&
N ¥5GeV) or track (rellso< 0.1 &&

AAK4PHets with CHS: N"¥10GeV), 0 6w <100GeV
0°@i ("% 5 02) O

LON(N'¥30) O4 AHBHENOoiseFilter HBHENOoiselsoFilter

AnY € > 250 GeV EcalDeadCellTriggerPrimitiveFilter,
. GoodVertices, eeBadScFilter

A O\i - G?‘\'/ i~ CSCTightHalo2016Filter,

Aa8¢'®,2,3, " ") >0.5,0.3,0.3 badPFMuonFiltey

A0 GOL(CSVM) badChargedHadronFilter,

LooseldetlIDr PFMETLCaloMEKS5

A* veto: "¥10GeV, medium ID &&



MT 2 detall




